Hemorrhage Associated Mechanisms of Neuroinflammation in Experimental Traumatic Brain Injury.
Traumatic brain injury (TBI) is a major health problem for over 3.17 million people in the US, attracting increasing public attentions. Understanding the underlying mechanism of TBI is urgent for better diagnosis and treatment. Here, we examined the hypothesis that cerebral hemorrhagic coagulation and subsequent immune cells infiltration causes the progressive mechanisms of brain injury in moderate fluid percussion injury model. This represents a subdural hematoma and hemorrhagic head injury. We found increased hemorrhagic lesions and infarct volume in the injured brain with increment of pressure. The extent of hemorrhage was also validated by the bio-distribution of fluorescent tracer in cerebrospinal fluid (CSF) pathway after the injury. Bio-distribution of tracer was specifically diminished at the site of hemorrhage resulting from coagulation, which blocked the interstitial and CSF movement of the tracer. Increased expression of coagulation factor XII and necrotic cell death in and around the impact site confirmed the reason for this blockade. Different biomarkers, including immune cells accumulation and neuronal death showed that blood-brain barrier disruption played an important role for induction of neuroinflammation and neurodegeneration around the impact site. Our results suggest that instant hemorrhagic injury resulting from rupturing the brain blood vessels intertwined with coagulation causes onsite perivascular inflammation and neurodegeneration. Understanding of this sequential event should be valuable for development of therapeutic treatment in TBI. Graphical Abstract Underlying mechanisms in moderate/severe blunt TBI: hemorrhage following cerebrovascular disruption results in coagulation, thrombotic necrosis, and acute immune cell infiltration.